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A Five- Year Analysis of Botulinum Toxin 
Type A Injections: Some Unusual Features 
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We analyzed patients treated during the past 
five years with botulinum toxin type A for stra- 
bismus and blepharospasm, reviewed our suc- 
cesses, failures, and unusual cases, and drew 
conclusions based on these treatments. Thirty- 
seven percent of the strabismus patients were 
cured, but many patients who were outside the 
strict definitions, still believed that they were 
significantly improved. A prominent feature in 
the treatment of strabismus was variability. 
Frequently, patients expected to do poorly had 
encouraging results. One permanent overcor- 
rection occurred, and it converted an esotopic 
patient into an exotropic one with diplopia. 
This has persisted for 2.5 years and is the 
longest reported overcorrection to our knowl- 
edge. Our results indicate that larger doses of 
botulinum toxin produce longer spasm-free in- 
tervals in the treatment of blepharospasm. One 
patient receiving injections for her blepharos- 
pasm discovered that its cause was her sedative 
medication. This is the first reported case of a 
benzodiazepine inducing blepharospasm to our 
knowledge. 



Botulinum toxin has been used in many oph- 
thalmologic maladies: to prevent contracture of 
an antagonist muscle after paralysis of the third 
or sixth cranial nerve, 91213 to reduce basic 
strabismus, 6 11 to treat Graves's strabismic 
misalignment, 14 to reduce surgical overcorre- 
ctions after muscle surgery 15 17 to reduce resid- 
ual accommodative esotropic misalignment, to 
treat corneal exposure and entropion, to treat 
acquired nystagmus, 16 to treat blepharospasm 
with or without Meige syndrome, 12 and in the 
treatment of facial spasm. 3 5 

The rationale for using botulinum toxin in 
strabismus and blepharospasm has been pre- 
viously reported by others. 18 We will review 
the treatment of strabismus, blepharospasm, 
and facial spasm patients over a five-year pe- 
riod in a private practice setting. Unusual fea- 
tures, complications, and interesting case his- 
tories will be described and compared with the 
results of others. 



Botulinum toxin type A is a potent neuro- 
toxin which blocks the release of acetyl- 
choline at the neuromuscular junction. Under 
the guidance of Alan Scott at the Smith Kettle- 
well Eye Research Foundation, a number of in- 
vestigators have used this potent substance 
medically to alleviate blepharospasm and facial 
spasm 1 5 and reduce strabismic misalign- 
ment. 611 
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Patients and Methods 

After careful discussion and informed consent, 
patients were enrolled into the botulinum study, 
as outlined in the Protocol by Alan Scott. All 
injections were done by one author. Thirty 
strabismus patients have been enrolled. In pa- 
tients with adequate fixation, cover-uncover 
measurements were used. In those with poor 
vision, a Krimsky measurement was used. 
Careful attention was paid to muscle restric- 
tions, oblique dysfunction, and poor or 
weakened antagonists. Histories were noted, 
recording any previous strabismus operations. 

Strabismus patients were given several drops 
of tetracaine and the site to be injected was 
further anesthetized with a tetracaine-soaked 
pledget held directly against the muscle inser- 
tion. A monopolar recording needle was used 
to provide specific electromyographic guid- 
ance into the muscle belly approaching the 
neuromuscular junction. The botulinum toxin 
was diluted so that, regardless of the dose, a 
bolus of 0.1 mL could be injected. Further de- 
tails concerning the injection techniques have 
been outlined elsewhere. 11 Strabismic 
measurements were done after two weeks and 
at a later time when the toxin had dissipated. 
The mean postoperative follow-up time was 
11.5 months (range, 3-48 months). Many of 
these patients came from a distance. Hence the 
last postoperative measurement was used. 

We injected 12 patients who had either 
blepharospasm, facial spasm, or blepharos- 
pasm with Meige syndrome. Each underwent a 
careful history, eye examination, and an occa- 
sional neurology referral. All blepharospasm 
patients received injections in at least four sites 
per eye: in the temporal and nasal upper lid and 
in the temporal and nasal lower lid. Usually, a 



brow and lateral orbicularis site was also se- 
lected. These patients were evaluated for the 
durations between injections and for the occur- 
rence of side effects. 

Results 

We injected 30 strabismic patients. The mean 
preoperative deviation was 37.6PD (range, 
10-80PD). The mean postoperative deviation 
was 20.9PD (range, 0-70PD). The average 
improvement was 16.7PD (Table I). The 
average number of injections was 1.4 for all 
strabismic patients. No patient received more 
than three injections. Fourteen of the 30 stra- 
bismic patients were esotropic. Their mean 
preoperative deviation was 39.9PD (range, 
15-80PD). The mean postoperative deviation 
was 26.4PD (range, 0-55PD). Sixteen patients 
were exotropic. Their mean preoperative de- 



Table II Complications of Injection for Strabismus 
Ptosis— 37% 

Paresis of an adjacent extraocular muscle— 10% 

Pain at the injection site— 3.3% 

Permanent overcorrection with diplopia— 3.3% 



Table III Complications of Injection for Blepharospasm 
Ectropion— 17% 
Tearing— 17% 
Eyelid swelling— 17% 
Ptosis and diplopia— 0% 



Table I Efficiency of Botulinum Toxin for Strabismus 





All Strabismus Patients 
(n = 30) 


Esotropic 
(n = 14) 


Exotropic 
(n - 16) 


Mean preoperative deviation 


37.6 


39.9 


35.6 


Mean postoperative deviation 


(r = 10-80) 
20.9 


(r = 15-80) 
26.4 


(r = 10-70) 
16.2 


% of Cure 


(r = 0-70) 
37% 


(r = 0-55) 
29% 


(r = 0-70) 
44% 



Average follow-up time was 11.5 months (range, 3-48 months); all measurements in prism diopters (PD); r = range; and 
defined as less than 10PD residual after an average number of injections. 
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viation was 35.6PD (range, 10-70PD). The 
mean postoperative deviation was 16.2PD 
(range, 0-70PD). If we use "less than 10PD of 
residual deviation" to define cure, we could 
say that 44% of the exotropic and 29% of the 
esotropic patients were cured with botulinum 
toxin. Thirty-seven percent of the total group 
of strabismic patients would be considered 
cured using this strict definition. Complica- 
tions of injection for strabismus treatment 
(Table II) included transient ptosis (37%), 
paresis of an adjacent extraocular muscle and 
the subsequent vertical deviation (10%), pain 
at the injection site (3%), and permanent over- 
correction with diplopia (3%) (one patient). 

We treated 12 patients with blepharospasm, 
facial spasm, and blepharospasm with Meige 
syndrome. On average these patients were fol- 
lowed for 22 months and received a mean of 
three injections each. All patients symptomati- 
cally improved with each injection; although, 
retreatment was necessary. The average dose 
used was 58 units (range, 40-76 units). The 
average interval between injections was 4.77 
months. The complications of injection for 
blepharospasm included lid swelling (17%), 
ectropion (17%), and tearing (17%); there was 
no incidence of diplopia or ptosis (Table III). 

Discussion 

Often the response to botulinum toxin could be 
anticipated using parameters set forth by Lin- 
gua, 19 i.e., less success with large deviations, 
less success with restrictive disease or weak 
antagonists, or less success with poor early re- 
sponses to the injection. Still, we found almost 
as many cases that contradicted these guide- 
lines. Some of our best results (patients 17, 18, 
21, 22, and 15) had fairly large-angle strabis- 
mus which responded surprisingly well to this 
treatment (Table IV). 

Patient 18 is interesting because he had a 
35PD sensory left exotropia due to a macular 
hole and dense cataract. After cataract extrac- 
tion and epikeratophakia, the eye remained 
35PD left exotropic. However, after one injec- 
tion with botulinum toxin, the patient became 
orthophoric and has maintained this alignment 
for four years (Figures 1 and 2). 

Some authors report that the stability of 
realignment with botulinum toxin is aided and 
dependent on binocular functions and fusion. 8 9 
In case 18, the patient's peripheral fusion may 




Figure 1. Preoperative deviation. 




Figure 2. Postoperative deviation. 



have been responsible for maintaining align- 
ment despite the central macular hole. 

Challenging this necessity for binocular vi- 
sion to produce good results, we present pa- 
tient 25. She had a blind right eye with 45PD of . 
right exotropia. Still, she achieved excellent 
alignment despite the complete absence of 
binocularity. In addition, she was hindered by 
marked oblique dysfunction. She had a sensory 
right exotropia of 45PD with 4 + superior 
oblique overactions OU. The right eye was 
markedly hypertropic when the left seeing eye 
fixated under the duress of the left superior ob- 
lique overaction. The right eye became hypo- 
tropic in left gaze. She had a 30PD reduction to 
15PD of right exotropia seven months after her 
last botulinum injection. The referring physi- 
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cian noted that the alignment remained excel- 
lent two years later. The added bonus was the 
elimination of the right hypertropic deviation, 
since the right eye was lowered by its own su- 
perior oblique overaction, as it approached pri- 
mary position. 

Patient 10, who had a permanent overcorre- 
ction, is especially interesting and illustrates 
several points (Table V). Botulinum therapy 
has been considered less potent than surgery 
for strabismus correction. (Undercorrection is 
almost always the rule.) We are aware of only 
one report of a persistent overcorrection at six 
months. 11 Our patient started out with 30PD of 
esotropia and ended up with 8PD of exotropia. 
This young man, after several operations, had 
restrictive problems and very incomitant 
measurements. Preoperatively he fixed with 
the right eye and had 30PD of left esotropia. 
When fixing with his left eye, his right esotro- 
pia was only 15PD. Despite bilaterally tight 
medial recti which should have predicted a 
poor effect, he had a very pronounced effect. 
His left esotropia was reduced to 7PD two 
years after the last injection. Ironically, this pa- 
tient switched fixation to his left eye and has 
had a persistent right exotropia and diplopia. 
To our knowledge this is only the second report 
of an overcorrection— and the longest persist- 
ence after the last injection. 

Ptosis was common but usually slight and 
transient. Patient 10, however, had complete 



ptosis which took six months to resolve. This 
raises our usual worries about the inducement 
of amblyopia when treating children. 

Botulinum toxin is a potent tool for rescuing 
surgical overcorrections. Both patient 26 and 
29 were treated successfully for this problem. 
Patient 29 started out with 30PD of esotropia. 
After bilateral lateral rectus resections, he had 
25PD of exotropia. At two weeks the overcor- 
rection remained, and the left lateral rectus 
muscle was injected. This induced an excellent 
paresis, and after it resolved, the patient re- 
mained orthophoria The overcorrection may 
have resolved spontaneously over time, but 
given our clinical experience, we doubt it. Bo- 
tulinum toxin injection may be useful in reduc- 
ing surgical overcorrections, if treated early. 

Our experience treating the antagonist of 
paretic muscles was as expected, based on the 
results reported by others. 9 13 When the lesion 
was transient, the botulinum toxin prevented 
contracture of the antagonist and ensured even- 
tual alignment. 

Patient satisfaction is a separate issue and 
consideration. The term, cure, which is gener- 
ally defined as less than 10PD of strabismic 
misalignment, may be misleading. For exam- 
ple, patient 9 had a positive angle kappa. Al- 
though we were only able to reduce her devia- 
tion from 30 to 24PD of left exotropia, she 
believed herself improved cosmetically. Simi- 
larly, patient 22 went from 50PD of right exo- 



Table VI Blepharospasm and Facial Spasm Results 



Patient 


Follow-Up 


No. of 


Average Interval 


Average Dose 


Meige 


Other Atypical 


No. 


Time 


Injections 


Between Injections 


(Both Eyes) 


Features 


Features 


1 


6 mons. 


2 


3 mons. 


40 


yes 


no 


2 


24 mons. 


3 


7 mons. 


75 


no 




3 


40 mons. 


4 


6 mons. 


70 


yes 


Dystonic movements 
due to triazolam 


4 


19 mons. 


4 


4'/2 mons. 


55 


no 


no 


5 


6 mons. 


2 


3 mons. 


50 


yes 




6 


17 mons. 


2 


4 mons. 


73 


no 


no 


7 


28 mons. 


1 


6 mons. before 


76 


no 


S/P PKPs- 




36 mons. 




spasm resumed 






didn't continue 


8 


4 


5 mons. 


65 


no 


no 


9 


33 mons. 


6 


5 mons. 


50 


no 


no 


10 


39 mons. 


6 


5 mons. 


50 


no 


no 


11 


12 mons. 


1 


Only one injection 


42 


no 


no 


12 


6 mons. 


1 


4 mons. relief 


40 


no 


Left facial spasm 



Complications 



Ectropion tearing 
Ectropion 
Lid swelling 



S/P PKP = status post penetrating keratoplasty. 
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tropia to 16PD. Under strict criteria this would 
be considered a failure. The patient thought 
that his eyes were aligned perfectly. Hence, we 
believe that botulinum therapy is more useful 
than the strict definition of success or failure 
might indicate. 

Our results show extreme variability in the 
effectiveness of botulinum toxin in treating 
strabismus. Often patients with relatively large 
angles of deviation and even restrictive compo- 
nents had surprisingly good results; some pa- 
tients with minor deviations could not be 
helped. 

The complications of ptosis and paralysis of 
an adjacent extraocular muscle were common 
but usually slight and transient. As noted, pa- 
tient 10 had, however, complete ptosis for six 
months. 

The treatment of blepharospasm patients 
with or without Meige syndrome and of facial 
spasm was successful. Some authors noted that 
the amount and duration of effect in treating 
blepharospasm was dose dependent; 1 others 
believe that there is no relationship. 11 15 Al- 
though our average dose of 58.73 units was 
higher than that used by other investigators, 2 3 
it appears that the duration between our injec- 
tions was also longer (4.7 months, Table VI). 14 
Blepharospasm patient 3 was noteworthy be- 
cause after four injections for severe 
blepharospasm and three years of follow-up, 
this patient claimed that all of her symptoms 
disappeared when she discontinued her seda- 
tive triazolam. After an examination, we con- 
curred. Furthermore, when she resumed the 
medication, the symptoms recurred and again 
went away when she discontinued it. Presently, 
she is not receiving triazolam and is symptom 
free. 

Dyskinetic movements have been reported 
after nasal decongestants, antihistamines, anti- 
emetics, and anorectics. 20 23 Antipsychotic 
agents and neuroleptic agents have also been 
implicated in causing dyskinetic facial move- 
ments. 2426 Joyce and co-worker 27 noted oral 
facial dyskinesia after an overdose of carbama- 
zepine. As far as we are aware, this is the first 
case report in which a benzodiazepine has been 
documented as having caused blepharospasm. 

References 

1. Scott AB, Kennedy RA, Stubbs HA: Botulinum A 
toxin injection as a treatment for blepharospasm. 
Arch Ophthalmol 1935;103:347-350. 



2. Perman KI, Baylis HI, Rosenbaum AL, et al: The 
use of botulinum toxin in the medical management 
of benign essential blepharospasm. Ophthalmology 
1986;93:1-3. 

3. Dutton J.J, Buckley EG: Botulinum toxin in the 
management of blepharospasm. Arch Neurol 
1986;43:380-382. 

4. Shore JW, Leone CR, O'Connor PS, et al: Botu- 
linum toxin for the treatment of essential blepharos- 
pasm. Ophthalmic Surg 1986;17:747-753. 

5. Dutton JJ, Buckley EG: Long-term results and com- 
plications of botulinum A toxin in the treatment of 
blepharospasm. Ophthalmology 1988;95:1529- 
1534. 

6. Rosenbaum AL: Botulinum injections for strabis- 
mus. J Pediatr Ophthalmol Strabismus 
1984;21:202-204. 

7. Helveston EM: Botulinum injections for strabis- 
mus. J Pediatr Ophthalmol Strabismus 
1984;21:202-204. 

8. Elston JS, Lee JP, Powell CM, et al: Treatment of 
strabismus in adults with botulinum toxin A. Br J 
Ophthalmol 1985;69:718-724. 

9. Elston JS, Lee JP: Paralytic strabismus: The role of 
botulinum toxin. Br J Ophthalmol 1985;69:891- 
896. 

10. Gammon JA, Gemmill CO, Tigges J, et al: Botu- 
linum chemodenervation treatment of strabismus. 
J Pediatr Ophthalmol Strabismus 1985;22:221- 
226. 

1 1 . Burns CL, Gammon JA, Gemmill MC: Ptosis asso- 
ciated with botulinum toxin treatment of strabismus 
and blepharospasm. Ophthalmology 1986;93:1621- 
1627. 

12. Scott AB, Kraft SP: Botulinum toxin injection in the 
management of lateral rectus paresis. Ophthalmol- 
ogy 1985;92:677-683. 

13. Fraco RF, Lee JP, Elston J: Treatment of sixth nerve 
palsy in adults with combined botulinum toxin che- 
modenervation and surgery. Ophthalmology 
1988;95:1535-1542. 

14. Dunn WJ, Arnold AC, O'Connor PS: Botulinum 
toxin for the treatment of dysthyroid ocular 
myopathy. Ophthalmology 1986;93:470-475. 

15. Magoon EH: Botulinum injection for treatment of 
blepharospasm, corneal exposure, and entropion. J 
Ocul TherSurg 1985;4:133-135. 

16. Helveston EM, Pogrebniak AE: Treatment of ac- 
quired nystagmus with botulinum A toxin. Am J 
Ophthalmol 1988;106:584-586. 

17. Scott AB: Botulinum injection of eye muscles to 
correct strabismus. Trans Am Ophthalmol Soc 
1981;79:734-770. 

18. Tsoy EA, Buckley EG, Dutton JJ: Treatment of 
blepharospasm with botulinum toxin. Am J Oph- 
thalmol 1985;99:176. 

19. Lingua RW: Sequelae of botulinum toxin injection. 
Am J Ophthalmol 1985;100:305-307. 

20. Thatch BT, Chase TN, Bosma JF: Oral facial 



Volume 23 Number 9 Botulinum 333 



dyskinesia associated with prolonged use of antihis- 
tamine decongestants. N Engl J Med 
1975;293:486-487. 

21 . Davis WA: Dyskinesia associated with chronic anti- 
histamine use. N Engl J Med 1976;294:113. 

22. Barone DA, Raniolo J: Facial dyskinesia from over- 
dose of an antihistamine. N Engl J Med 
1980;303:107. 

23. Powers JM: Decongestant-induced blepharospasm 
and orofacial dystonia. JAMA 1982;247:3244- 
3245. 

24. Jankovic J: Drug-induced and other orofacial-cervi- 



cal dyskinesias. Ann Intern Med 1981;94:788-793. 

25. Weiner WJ, Nausieda PA, Glantx RH: Meige syn- 
drome (blepharospasm-oromandibular dystonia) af- 
ter long-term neurolytic therapy. Neurology 
1981;31:1555-1556. 

26. Burke RE, Fahn S, Jankovic J, et al: Tardive dysto- 
nia: Late onset and persistent dystonia caused by 
antipsychotic drugs. Neurology 1982;32:1335- 
1346. 

27. Joyce RP, Gunderson CH: Carbamazepine-induced 
orofacial dyskinesia. Neurology 1980;30:1333- 
1334. 



continued from page 324 
NIKON 

Affordable Automatic Lensmeter 
Gives Easy, Accurate Spectacle and 
Contact Lens Readings 

Eye care professionals can now 
take readings for virtually any kind 
of lens easily and conveniently with 
a new automatic lensmeter from Ni- 
kon. The competitively priced NL- 
30 lensmeter requires little training, 
automatically recognizes left and 
right lenses, and can be used for all 
kinds of spectacle lenses, and hard 
and soft contacts. Designed for ease 
of use, the new lensmeter provides 
the same easy alignment as the best 
manual lensmeters but offers auto- 
mated features like continuous diop- 
ter readings and right-left detec- 
tion. A large, simple-to-read liquid 
crystal display makes it easy to see 



diopter and axis indications, and the 
word "OK" lights up when the lens 
is within alignment range. The dis- 
play also indicates when the lens is 
centered precisely for markings. 

The system can be used to take 
accurate readings for almost any 
lens type, including optical lenses, 
progressives, high-index lenses, and 
both hard and soft contacts. Instead 
of a complicated array of buttons 
and switches, the NL-30 has just 
four switches that control its entire 
operation. Regular spectacle 
measurements can be taken without 
pressing any of these switches. To 
change mode (to measure contact 
lenses, for instance), the user se- 
lects the appropriate switch, which 
is marked by a symbolic picture 
(icon). 

Two patent-pending technologies 
have been incorporated into the Ni- 



kon lensmeter. One, called the 
"distance alignment method," 
makes lens alignment easier by 
keeping the same target moving dis- 
tance for low- to high-power 
lenses. The other is a vastly im- 
proved technique for reading multi- 
focal lenses, including progressive 
power lenses. 

A super-high-speed, ultraquiet 
printer is incorporated into the NL- 
30. With it, the eye care profes- 
sional can print all measured data 
on either adhesive labels or on 
printer paper for recordkeeping. In 
addition, an RS-232C interface con- 
nector is included for communicat- 
ing with the Nikon OT-7 electronic 
refractor or the user's personal 
computer. Nikon Inc., Instrument 
Group, Ophthalmic Department, 
19601 Hamilton Ave., Torrance, 
CA 90502. (800) 231-3577. 



